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ABSTRACT : PROBLEM TO BE SOLVED: To provide a vector for preparing a transformed silkworm, 

which has a high gene-transducing efficiency and permits easy injection, and to provide a 
silkworm transformed with the vector. 



SOLUTION: A recombinant AcNPV vector that is a virus vector derived from AcNPV and 
transfers a foreign gene sandwiched between a pair of inverted repeats of transposon 
plggyBac to the genomic DNA of a silk worm by the action of the transposase protein of 
piggyBac and a silk worm transformed with the vector are provided. 
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[fiifclll ] Autographa cal ifornica&^ftfotfpi'M 
IV A (AcNPV) CD>-VADNArt(w. h 7 > X^WpiggyB 

ac<?)-tt<r)®.fo%&.W&.mt ZixhlzikZixtz b y > x 
.1? -b"- X jifig^ fc ft DN Affii * #*fi* a £ ftT i > ft 
ffi^^.AcNPV<.^^-. 

[II3RII2] AcNPVOtVADNA|*](;:. piggyBaciO— *f 
& ft Bfr&DN AffirM-^ffl-^a * ix X i » ft tm i. AcNPV^. 
tfS*JS3] AcNPVO *r J ADNArt . piggyBacO h 5 

> ^-•K-tf-^® m^-DNABr^fflA &£iiT O ft SIM*. A 

cNPV-C;?;? — . 

[19^314] AcNPVcO y y ADNAP\I „ pi ggyBacO— M 

com^l £ RfSiE?'J^m*ix^^*ii^DNAi: K«K?iJ 

a* 6 & ft at^DNA^n-am^a * fit v » ft *sj& acnpv< 

[ IS* « 5 ] n$g 1 CDiiUft AcNPV^. ? ? - £ ■&$ 
4 3*5 £Xf*:<r>=H&X*fo'oX. pi ggyBac<7> h 5 
xm&fr*Y J ADNA«f KfitfT L, > X 

^-tr- 7. ? < ? Mfetag s: w-r ft ^te«S^ 4 3 . 

[ mirn 6 1 n&m 5 cv&ntm* ><3C, n 2 

Oilfl&;LAeNPV^?:?-£j^$i^;M 3T'jf,-3t. 

na^Kc^^U £^3l^fE¥M£±ffc$r3r-rft^fl 

[ if!3<JK 7 ] ii*^ 2 oifijft* acnpv<^ ? - 1 . li 

3<I| 3 <?DMtft £ AcNPV< ? ^ — £ IP] B^C&Sfe $ ittz ij -i 
3-?*r>T. |»3l<«2cO^^AcNPV'<.^^-(?Di'h5fejt 

[11^8] IS^4 03§&;lAcNPV^?*-£jg3fc 
$•££#4 3-C'S>-5T. ff*^4C0fflJft^AcNPV<.^^ 

T i a^^BgS-^-tft^®«K«i*'f 3.. 

[000 1] 

[5fc^Jil^ft&1*r#Sf] £^HJgBoS&0J(i. jgmHA 
izffl-?&i,<7)X'$>&. S^lcPKti, ^<7)JUP.o^ 

^±a^*(Cffiffl-5rtg^rffl}ai.AcNPV<.^^-i;. £0D 
[0002] 

* visB^itv^^ttzcDtemmmx-te, &.mmmz 

zmxix mmztum *t nmt ft ts«Mi 



mi-z>?zMzm^L>ixz>%t\ m« ^mm-a-mx^m $ 

iiTi^ft. 

[0003]*^ 3««i*s:^afi-*fcft«)jnffa4T 
ftrnx-mmmb 1 1 x am $ ixx ^ ft . s 4, tc , <gix?t 

ft. "T'. #4 =H;jr|.3feif5^$-^AL^^*cm^-f 
3 ^fW-f ftStti$r^!6-rft i t A^MiixT oft . 
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ii t-r actt«* •cJMtite* test*- ft - 1 *«^r«&sr* 

SSrBRftU^ (^¥6-277051) . 0iJl^(47 
>-L||•3te1 1 E?'J^7)-al5$•aAa^^:AcNPVS:^i 

LfiSil&FCffl A L^^SSsJft* A ?ZVm?h Z biz 
StJ*tTV»ft (Genes Dev. 13. 511-516. 1999) . £ 
fZ. mtfb (Nat. Biotechnol. IS, 81-84, 2000) Uu 
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[00 0 9] 
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(2) AcNPV<?)^-V ADNArtt; s piggyBac<7)— 

K-^DNAfflf l^jWHAii* ilt AcNPV<? ? - 

CUT r <??-BktetH-&j . 

(3) AcNPV<0^rVADNAr*3tC, piggyBacO h 7 y 

(jar. r^^^-cj kEat-*> . 

(4) AcNPV<7»-VADNArtC piggyBacO— *tc7)j£[fi]£ 

M&m AEBrfr A a i iiT S 4EM AcNPV^. ? ? - 
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Srffi^jiA, ;<7)h7y^7T- — 2rAcNPV DNA 

> «» Z t iz J: 0 im-TZ Z t WT'Z «. . 

[0 0 1 3] ^?^-A<73^SS(Ct30T. h7VX7T 
-^^^-iCffl^iitfpiggyBadi. 4Jffl«r 7 X5 Y9 
o— > P 3E1.2 (Virology 172. 156-169. 1989) *^fl3 
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^MHJtct^^^>smiB?iJ^j£i«o# fc^-rs ; b iz 

ioTH-^DNAHffr$rf^L, Jltf0DNA»rfr5- h 7 ^7 

T-^.9 9-^zm^tsXo\ l z-th. hh^t. mt9 

^■DNAlfrfr Srflj 0 ffi L , ^1^^ h7>7,7r-\;?- 
tc» A-t^. i ? IZ LT i, «t v *. ^rfc . yh^itf^DNAtC 
«W««i»IIWi^r< . 3^F n «efcj=iH\ ?>i,u{i^ 
'f 3 X'<7>m±$: S6<) fc § 9 yj *9Mcr>mix=?- cDNA^a- 

[0015] <9 f-C&XVmwmiZimx . pigg>'B 
ac?) h 5 >^?KHf-x jfe^-DNA(aB«rfe ^ n- yfr l,W 
VftlTfemi-&ZbtfZZ>. %<7)i$>&. h7>"^t' 

\> vz—jmmssm £ -s^mmx-ty o aj u t t i ^. 

^? ^ -D«o K5 >-7. 7 t - ^ - ii , - 
«l s 5 ^x-it^'-^jtfE^DNASr . ^9 9-Bi'm?>K)b 
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<?>]■>?> Ayr ?—lZffiAte-£t& Z b liZX -?T 

[0016] ^r*5, by>X ;K-fc* - X jgf^iJ J: If/ £ 
fcl**Mtil£¥«)9K3E*Mf|-f * 7'o*-?-/x y> n 

1±7 , n*- ; ?-£*h3M x <^7 , n*-;?-fca$L^ 0 , 
rtStt7nt- ? -o _hg[[ tc^MMSx y; n y-y— £ ifi* 

07'n ^ - ? £ & £ i: J^T # & . 
[0017] JfLhOfcti 9 c7)Hi8i.AcNPV^? ^—A— D 

(i) <??-A£B&£^^£«|K&;M=MpiggyBac 

i*^&h7>XX-*£-X.-5>>'^9'&\ l z£^X?}4 =J • 

(ii) ^^^-Bt^^-C^ISI^fcS^Sii:^®^ 

4 n is «k tf* <7)=f-%. < ? * -w&mm?H* , 

(iii) ^?*-D£»fc$itfcjwnRJiia-'f a^tf-f- 
[00 18] Ztlt>cr>MMmm*l4 zMZ&^Xti. — *t 

x^Hf-x^yy^gtfOf^ffltcioT^^n • ^VA^ 
mimtmpiMzli&Z ixh . titzLby yx#M—x £ 

f^Pti. (i)<^J§-&te#-r 3 • ^VADNArt, (i i 
fil$%.&WtW<r>ftfflx:\ Zti?ixmilX^Z>. Zixiz 

j:-^t. xmmT£i>mmiz?t$kiz# 

A a • ySMpHzmtZitZ Z b IzJl ttHJm&f-toy 
SA.ftX'<?)TSm'{U) i ®j±Ztl. ftimttrff/t -4 a ■ 

[0019] jjtJfc/LAcNPV^^-cT)^ 3s\<Dfflm ■ 

e>0)Jj& (Genes Dev. 13 , 511-516 (1999)) CUStT 
ft 1 Z b tfX'% & . MUX. 5i§MX#J&(Ci|§8UAcNP 
?-cr> i liftlj 2H&&a L . J&fkftfcjE*:* 



>M«Be^ a* itT ^* m& m*£ * ? -x > 

il^F^Hrt^llttilffcfcX? D-xy^-f |>. »J 
-x y Xfc im z. tf , Mfr to ?J ADNA * Jft 

ttJL. C ii 2r £8S 4: L fcPCRRiBK: «fc 0 JWm&F * ^ 

m^=tt t hiz-z-x-mttzm&fiz^? f-ftizm. 
mzizmt ixA7>j--yy-r&zti>*smx'fo$>. 

\iFf-b LTfflAS/tfc'^fcii, OT^*t:De3tSrfc 
XXZ<7)m±i:®m-thZt%b'cr>*mizJ:'>XX7 V 

[0020] y.T. SttWHSr*L-T, ;«Sl«^)«IBt= 

»BBtiWT^>«t: «k o T $ fL t <r>X'\i.tc i > . 
[002 1] 

[^JifcFiJ] ^fe^iJl : piggyBac2rffi^^7 , i'AcNPVcO^ 

piggyBac®fE^Sr^fiT5X5 H (p3E1.2) i 9 . pi 
ggyBacJlH^Sr^iUKSBainHI fcit/Hindll IT-0J 9 tH 
L . iD>)>( h7>^7 pBlueBac 
HisC (Invitrogen) <OBamHI*i«kt^HindII HMSr^lCjf 

O »7 -f /L-XDNA ( Pharmi ngen ) t b i lw 'J x. 9 & V 

(Gibco) zm^x. 3 b^^^mmm <sf9) i=h 

Pi ggyBac S: -&tiffi&£ V 4 )VX $• 7*5 - ^ ffiT^-fb L . 
$ <b A )V7.*$i<Mmzmk%*kh Zbizi 

35I&1 BSa)*^50^1W>-f;i.'Xm (5xl0«pfu) 
20 u gC020-hydroxyecdysone $rJ5-¥- L T JiW^W * (SJl 

SIB$-«i-7t. lli^-f n^jW^X^im (100-3 
00*4) «r 1 ^-7*4: L. «-X;U-7**^^50^SB$r 

>7* 'J y X I jgifcfc: J: 0 DNASrfttti L , pcr^(c 

<t 0piggyBac®g?-c7)^iE$.!}aj^ PCR{i7°7-f "7 
- (iB?iJ#-f-lfcJ:t^2(0^SE5iJ*^^l»3ryd'7^ 
V H ) iSrffl^TpigsyBacJie^lSin-Sritfa-ri. J: o 

L7t:. 6Il]<0^|t$-tTU. ^•ft215^-r«7)SB$-X^ y 
--^^Lit»S. 31^U-7*^|^ttT'J5o^ (14.4 

%) <*u ) „ mzzixt>m\i7')is-7<7)M'o<DW£m 

S(c#^jaiJ: 9*-7lOO^l<0*a5SrfiiroL s 
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3mm&Tt>~>t: (4.0%) («1 ) . £iHbtf)HHt;& 

%m fo rim fi sm rim 



WT'U26.3.V F25»"C1il.7%<0Htt*' 



F2 



1 ) . 

[0022] 

imi) 

F2 5(18 



mq. pqu/fta<tt) Pcs»;gtt<tt> re»;;^ac%) pcrV/&5(%) PCR+/ftft<%) fcw"fiu*) 

J 90 3/32(13.6%) 2/58 1/1 (100%) 0/3 



F3 5|* 



2 90 4/31 P*%) 21/117(17.9%) 3/11 (27.3%) 1/20(5.0%) 

0/H 



3 90 

4 91) 

5 60 



i /74 (1.4-*) 

1/35 (23%) 3/161 (3.1 %> 1/7 (14.3%) 0/20 
1/43 (23%) — 



WUIOOfc) 2/34(3.9%) 



11/26(423%) 1/81 <).2%> 



1/133 (0.8*) 

60 M/M(J8.9%) l/fi5 (1.2%) 

2/186 (|J%) 

8f- 4OT 31/215(14.4%) 33/621 (4.0%) 3/19(26.3%) 2/120(1.7%) 



[0023] mmM3 : >f >v*-j*PCRftfc: J: &piggyBa 

ASr#ftttJ Lfc. flteflfcDNAtf) d ^3jUg^MnRH»SauI II 
AITSHfcL «CT4DNA S:ffl^TDNA»rfr*ai 
*MfcLfc. i^aittitDNASrHlll: LTPCR*fr3 CI tiz 
piKgyBac»A(ft{lfflia<7)DNAS?!lSrinversed PCR 
TWBU Zklzis- ?x>x&fr^JfA<4BS:&5tL 
Conversed POUCH^^T^ V— piggyBa 

3 *5 «fc 1X4 V aT 3? 7 U H Sr . 3 ' fflMAETiJ &m 
•W" 4 fctf><9 tf> fc L T EM## 5 ± IX 6 oa*E?U 
*^***iJrfjr^i,-*^HtttfflLfc # 5/-;i^ 
tcJ: 0«feSL^J*Affl[«^«S*E?iJS:BBl ( (a)— (c) ) 
t*L?to 3B*4:fc % pi«gyBacl4nAAEWCli$*fl 

<;110>; Japan Science and Technology Corporation et al. 

<;120>; A vector for transforming a silk worm 

<;130>; NP00532-YS 

<;160>; 

<;210>; 1 

<;211>: 20 

<:212>; DNA 

<;213>; Artificial sequence 
<;220>; 

<;213>; Synthesized oligonucleotide 
<;400>: 1 

AAACAAACGC GAGATACCGG 



TTAAEMSrfiBKLT, piggyBacSr Z.toW&lzWfrZtt 
[0024] 

MCiot, iS^«f^^A&*fc&A^^$ £3ft 
[0025] 
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<;210> 


; 2 


<;211> 


; 20 


<;212> 


; DNA 


<;213> 


; Artificial sequence 


<:220>; 




<;213>; 


Synthesi zed ol i gonuc leot i de 


<;400>; 


2 



CACGATGCAT TTGCCTTTCG 
<;210>; 3 
<;211>; 25 
<;212>; DNA 

<;213>: Artificial sequence 
<;220>; 

<;213>; Synthesized oligonucleotide 
<;400>; 3 

ATCAGTGACA CTTACCGCAT TGACA 



20 



25 



<:210>: 4 
<;211>: 25 
<;212>; DNA 

<:213>: Artificial sequence 
<;220>; 

<;213>; Synthesized oligonucleotide 
<;400>; 4 

TGACGAGCTT GTTGGTGAGG ATTCT 
<:210>: 5 
<;211>; 23 
<;212>: DNA 

<;213>; Artificial sequence 
<:220>; 

<;213>; Synthesized oligonucleotide 
<:400>; 5 

TACGCATGAT TATCTTTAAC GTA 
<;210>; 6 
<;211>; 23 
<:212>; DNA 

<;213>; Artificial sequence 
<;220>; 

<;213>; Synthesized oligonucleotide 



25 



23 



<;400>; 6 

GGGGTCCGTC AAAACAAAAC ATC 
imi ] MWfflA#4 ^m?>¥S ADNAtCtStt&PisgyB 
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imi) 



(a) 



rtcacrtgcett^cgcctttcasmaateTr^^ 

fb) 

ac tggg tag tcecggcgaa tagtgcaa tgaTTAA — Plagy Bac — ^TTAAalgagtttagttgttttcgccacg 
(C) 

ccaaataataasrectgaflccaaaaaactaTTAA — ciggy Bac — TTAAtttgtaagcaa tatcgagataatt 
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^CSI5ff?l^Ci^5H^^fcE/J^UUTP , g^5IKBr27- 1 
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^m-o < {frtr±^ l i - 2 

F?-A(##) 4B024 BA10 BA80 CA01 CA02 CA20 

DA02 EA02 EA04 GA12 GA13 
HA11 

4B065 AA90X AA95X AA99Y AB01 
AC14 BC01 BC50 BD50 CA27 
CA60 
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